heterogeneity of soil biota and possibly also of nutrients, cause shifts in species-specific root 101 distribution and competitive relationships among plant species. We examined the following 102 hierarchical set of hypotheses.
103
(1) A prerequisite for our present study is that plants grown in monoculture produce 104 less (root) biomass in soil conditioned by conspecifics ('own' soil) than with soil conditioned 105 by heterospecifics ('foreign' soil).
106
(2) Plants grown in interspecific competition will be at a competitive disadvantage 107 when confronted only with patches of own soil. 
115
To test these hypotheses, we combined a classic pairwise plant competition 116 experiment (Wilson & Keddy, 1986 ) with a plant-soil feedback approach (Brinkman et al., were created from conditioned soils from monocultures of each of these four plant species and 120 all pairwise combinations of conditioned soil were used (Fig. 1) . We used molecular 121 techniques to quantify plant species specific root biomass in each conditioned soil section 122 (Mommer et al., 2008) .
Materials and Methods

125
Plant species 126 We used two grass species, Anthoxanthum odoratum L. and Festuca rubra L., and two forb (Cruydthoeck, Nijeberkoop, The Netherlands) that collects seeds from wild populations.
136
Plantago lanceolata seeds were collected from previous experiments (Mommer et al., 2010) .
137
Prior to germination, seeds were surface-sterilized for five hours in a desiccator of 3 l by 138 adding 1.5 ml HCl (37-38 %; v:v) to each of the two beakers with 50 ml sodium hypochlorite
139
(10-15 % chlorine). Subsequently, seeds were germinated on γ-sterilized sand (25 kGy at , the correlation was weak and negative (r = -0.16).
224
Therefore, it is unlikely that the difference in NO 3 -affected root distributions rather than differences in plant-soil feedback. Nutrient analyses and results are given in the
226
Supplementary Information (Table S1 and Supplementary Methods). foreign-foreign; Fig. S3 ). Festuca rubra and P. lanceolata both showed a gradual decrease of 342 root biomass from foreign-foreign, to foreign-own, and again to own-own soil, but the total 343 reduction was stronger for P. lanceolata than for F. rubra (54% and 38%, respectively). Root 344 biomass of L. vulgare was 18% higher in soils with two foreign patches compared to 345 situations where own soil was present in one (foreign-own) or two quadrants (own-own). A.
GATCGAGATCTCTCACTCAAAACCC-3'). RT-PCR reactions were performed with HOT
odoratum was unresponsive to 'own' soils as it produced similar amounts of root biomass in 347 foreign-foreign, foreign-own and own-own soil (Fig. S3 ).
348
The outcome of belowground interspecific competition on mixed soils (i.e. two 349 quadrants with different patches of conditioned soil) depended significantly on the 350 combination of soils in the quadrants (Fig. 3) in root distribution was particularly significant in cases where the foreign patch for P.
358
lanceolata was the own soil of the neighbouring plant species (Fig. 3c ,e,f; highlighted 359 treatments, all P < 0.01). These shifts occurred only in mixed plant communities with P.
360
lanceolata and not among the three other plant species (Fig. 3a, b, d ). affected by mono soil type (Fig. S4) . Therefore, aboveground responses were similar to 367 belowground responses with regard to effects of negative plant-soil feedback in plant 368 monocultures on mono soils (Fig 2) . Also aboveground, F. rubra, P. lanceolata, and to a 369 lesser degree L. vulgare showed release from negative plant-soil feedback in monoculture 370 when one or two quadrants contained foreign instead of own soil ( Fig. S4 ; Planting x Soil 371 combination, defined as own-own, foreign-own, or foreign-foreign: F 6,227 =3.88, P=0.001).
372
Shoot biomass in interspecific competition was not affected by soil combination (Table S3A, 
373
Soil combination: F 9,586 =0.69, P=0.717, Fig. 4 and S4 Negative plant-soil feedback was strongest for P. lanceolata. This plant species was 409 the only one grown from seeds collected from a previous experiment with the same soil. 
430
In the present study, soil conditioning by different plant species was used as a proxy to understand temporal patch-dynamics in natural plant communities, identifying soil biota 446 that cause negative plant-soil feedback will be relevant in future studies.
447
There are two major alternative mechanistic explanations for plant-soil feedback 
